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(54) PATTERN FORMING METHOD 

(57)Abstract: 




substrate, and if necessary, the resist is prebaked, and then exposed, subjected to post 
exposure baking, and developed with an alkali soln. to form a positive pattern on the substrate. 
The positive resist material contains a base resin which has groups unstable with an acid and 
changes into alkali- soluble when the groups unstable with an acid leave with an acid, an acid 
producing agent which produces an acid by irradiation of light or radiation, a basic compd., and 
an org. solvent which dissolves these components. In this method, the post exposure baking is, 
carried out on a hot plate at 70 to 140° C for 30 to 200 sec in an environment of >30% relative 
humidity at 1 5 to 30° C. 
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[0 04 3] mtmMcWm-fZt. AiL/TTIB©fe© 

[0044] 
[<tl4] 



C9) ftfflW- 1 1 -72 928 

15 16 
-CH2CH2- , -(CHJa- , -CH-CH 2 - , -{CHJt- , 

CII3 



-CH 2 -CH- , -CHCH 2 CHa- , -(CH^- , 

C2H5 CH3 



CHa CH»- CHz- 

-CHj— C— CH2"~ , CHaCHa~C— CHg - , CHa— C— CHg— p 
Cft CH 2 - CH 2 - 



-{CHaV 



-{CHgCHjO^CHzCHz^ , — (CH2CHaO)iPTo~CH2 — CH2— , 
-(CH^-KMCH^W. 

-CHt-CHz-O-CHj-CH*- . -CH a -CH 2 -0-CH 2 -CH 2 -0-CH 2 -CH 2 - , 



-CII-CII 2 -0-CII-CII 2 - . -CH-CHj-O-CH-CHa-O-CpH-CHa- 
CH* CHa CHs CHs CH3 

[0 04 5] * * [ftl5] 

CHaOH CH 2 OH CH2- 

— CHz - C~CHz — • — CH2—C" - CHz — , — CHz — C — CH2~ , 

CH 2 OH CH 2 - CH 2 - 



OHH OH OH OHH OH 

I I I I I I I I 

-CHa-C-C-C-C-CH,- , -CHj-C-C-C-C-CHa- , 

H OHH H H H A 



H OH 

• 1 I I 
-CHa-C-C-C-C-CHj- 

H H H 



[0 046] 



Hbl 6] 



(10) #ff ¥■ 1 1 -72 92 8 

17 18 




^, 




H CHa 
H CHs I 1 



CF 3 

[0 047] [ft 17] 



(11) «fH¥ 1 1 -72 9 2 8 

19 20 




CHs CHa 



C o o 4 8 ] ±.^-zffimt lxiz. Ties; ( 3 

B) . (3C) 



[0 04 9] 
[ft 1 8] 




(3B) 



[0 05 0] 




[005 1 ]S^ R\ R\ R\ R\ R* * R'te-t 
KiBI«O»»*^0. Rttt (2 a) XB (2 b) CD 
3S«S-C#>&o ittiOk i»OXttiE«. k, m»IE 
SrC* 1 ^ i + j + k+m = 1 -C&£ 0 ft*** i, j, 
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[0 06 l]*f*W5Ctt> &UUh07)l>*VS2>A 20 
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-K^A, p - h;ux>X^*>» (p - t e r t - 

;^>Kt:^ (p - t e r t b^^*^) 

X(p-tert -^KV7x^l/) XJl/*^A, 

- H;l/X>x;l/*>^ (p-tert -^h^i/7x^ 
;U) ^I/XA'*^ A, p - h;l/x>XJU*>$ 
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tJ^^A, p-F^x>^W>KMM (p-ter 

x;u*>^h 'jy^;i/X;v*^A, p-h;bx>x;i/ 40 

i/jl) x;U*.=-^A, p- h;l'X>^;l'*>l> / ^o^ 
=^^;i/y^iU ( 2 w^a-M^i/) x;u*^ 
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> x ex (n-^nfc:;l/XJU*^;V) *>r e 
x (-/y^ot^^W i>r trx (t 
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j^;U)^T > /y^>, ex ( t e r t -T S->UX;l/#- 
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- ( t e r t - 7*>VX)l*^)\,) Vr^J* 1 - 
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1 - (tert -t^l/X;!/*-^) ^7^ £ 
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A, ex-o - (hV7J^a>^>XW^) - a 
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-^^yut+i^A, ex-o - (^^u>x;urh 
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x;b) - a-iSJ*)l>#V h*X - o - (#> 

7 - or-^^U^y**W*3£<D^ 
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* F--f/i>- h K 5 ->;U;fOu*>-2, 

;JOb*>-2, 3-^#;Utf*W S F-^>»U-n-^ 
*;l/X;I/**- hl?c7M 5 K-^jU-x^**- bWIM 20 

y ?*x;i,x;U5t;x3A k h "J 7 £>x;l^> 
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*x;i/X;l/*x^A, p- h;bx>^;^>SF yx 
(p - t e r t h x;b) X;U*x»i7 A^O 
t^-^At, t^X (-<>Hr>X;l/^x;U) VTVMZ 30 
X t'X (p.- h^x>XJU^x;l/) ^7^3?> ) e 

x (^u^^^x^x^) i?r^^x ex 
(n-^jbxju*-^) *?t ex (>TV^ 

^X;l/*x;b) V>T^J*$ls. ex (sec-^Jb 
X;b*x;l,) ^tv~>£>, ex (n-^Ot'JMW 
x;u) ex (>f v:?'ue;ux;i/*x;u) 
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TV^ £>^CD^T V"y*>S§^f^ ex-o- (p - 
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/^;l/7^>, r^r5>, KfV^7 5>, -fe^Jl/ 
T ^ ^fl/>^7^>, if l/>^7$X f- h ^ 
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^ >. hy-fy^;l/7 5>, h'J-sec-W7 
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>, hy-^^->;ur^>, hy^^o^^7$>, 
hy^'w^x hy^^^^r^>, h y ^x;u 

TS>, h'JfW^, h y Kf ff VJl/T5>, h y 
•fef;bT5>. N. N. . N* -f*h7^f;M^ 
U>^T^>, N. N. N' . N' -f h7^^x^ 
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U>^7^>, N, N, N' , N' -f h7^^f h 
[0 06 7] *fti t «/&7 5>«<bLT« t 
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(5fl*«iittt. 7~y>»»* <«*.t*7-y>, 
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?*XU>^7 3- irv^^y 5 >> ^7 5 

;k l -y^tro—Jk 2, 4 -yyf;i/t'n^K 

V*7!/-JWf) * -f ^ (CT^.^^ 5 y 

4 -y^W 5* % /--ik 4 -y^;u-2 -y 
*x;w 5. . tr^^-^SHac*. ?^lf> 

-i-b'D'j>?) 4 epyt^»WM* y 

N-^T^bP y^>, b'P'J^X n-^^ 
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4-tert-^l/f'i^>, ^7x^1/^; 
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e';^>, ^hf->t: 4 v^>, l -y^;i/-2 - b y 
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-;utry^>, 2- ( i -x^/u:/a b;u) fj^>, 
r^^b'y^>, ^y *)\,t^ y ^>^) , by # 40 
y>WW*, fcry**P>8IWf*. V5V>mmi*. t*^ 
vry>MW. t7yy^>ii^ tr^y^>B» 
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y>, 3 y >*uu#x F yjwso , >fv*-^y> 
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y^*x>. ?;cx;b7^x>. xi/t^>, y ^ 
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^x» f^mSn, XX^x^SSrWT&^SIft 
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2- (2-tFPt^xf;W t''jy>, l-(2 
-bFP + ^x^) t^7^, 1 - [2- (2-fc 
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mt&®. T ^ PINM*. FINtft hU^ {2- 
UF + Wh^) x^}7>X hUX{(2- 
30 (2-^K^xh^^) xf;H75>, h'JX [2 
- { (2 -> h=^» x*;U] 7 5 

1 -Tlf- 1 5 - £-7^>- 5«W»* lt^ 0 
[0 07 6] ttte. ±IH»»tt^t^ttl3: 1 «^rf»rX 
B2«&±*IB»«t>«mir^C&«tr*. ^<DB2£ 
Ste^-*«JJ!§1 0 0 3Wc*tl,*C 0. 01-10SP. ft 
(CO. 0 1 ~ 5 SP. M*C#*l,<tt0. 0 5-4 9J*iS 
^Lfc*>©*9Ti8r*«. E^S^O. 0 1 
WiS^fiTl, P E Dficisc^rSSltSJI^msti 
Ti NOJ:5tt*»ttS«CC*t^rti5l*?f5ttttt: 

40 & e i oaJia^airtftwfiTL-rap&w^w**. 

[0 07 7] **w»c;bi»Ttt, JbE (B) 
^t^ttccin*.. < e ) «»i orjji|©K^Ht^» 

(^-^«») , 4»«:TKH!ftSC (3) rm3ti*«0 
iSL#fii^Wr-SSS^»^fi>&S3, 00 0-30 

o. oo oco^^fit^m^m^'i'^ct^x^^ c 

[0 0 7 8 ] 
[fb2 3] 



(18) 



33 



R 7 
I 



R 7 
I 

-CHtC- 














R 8 


OH 








d 


V 



[007 9]^ R\ R\ R 9 «±fBiH)«^l* 
&tRU cZiOfe»OX«ia», dttIEitC*9, c + 
d+e=l"C^)^ Cft^OffiJ^itteO^c/ (c + d 
+ e)^0. 6, »SU<(J0. l^c/(c + d + 
e) £0. 5, 0. 5 £d/ (c + d + e ) ^ 1 , 0, 
S?£b<tt0. 6<d/ (c + d + e) ^0. 9t* 

[0 08 0] C©<fc 9 ttlffa^Hb^WR* MPF*^ 
fij&*3, 0 00-3 00, 0 0 0, *T£b< t*5, 00 

0-30, o o or*M^*5 0 mw»h=»** 

3, 0 0 0 Kifc&^i U 4 ^ htttt3WB«tt«:**i 
(Dtte*). 3 0 0, OOO^^iWJiSW 

[0 08 1] Jgtc, c<D-^-^TO*5i^r, 4>?-*5Wtf 
(Mw/M n ) sWEl^tt^ttfi^M^Kfl^F*®* f J 

^-^«BI©fl^Jt»*«l. 0-2. 5, 19 
Cel. 0-1. 5©»»ttr*SCi3Wff*O0». 
[0 08 2] ^ C<D^~Xf§Jflg (E) <DIB^S£ 
(B) JsJE^O^-^WIBiOE^W^t*. 0 : 10 0- 
9 0:10 <DS*Jt#«S L/ < , ^CC 0 : 100-5 
0 : 5 0*s#»-e*4. ±fB^-Xfi[}fll (E) Ogg^S 
AS±EXSJtJ:D^£ k (B) ^©^-xWBtCC <t 
«jjfa©»***f» 6 ft * 5 o 

[0 08 3] (F) fiE^OSllPiaihSlliLrB, 

Eftce*? x^-^A©*!!?: t e r t -zfY* 
J/I*t e r t - xh* 
i/x^HtgftlWt^»^b^ 9 *»IHjK!J<D 

8«na», **«-*«mi i o o saspec** u o - 5 0 s 
asp, »*u<ki 0-3 osfiSUT**. 

[0 0 8 4] #»93r«l^SL/^ httt4iCtt* 



R 7 
I 

-CH 2 C- 



'-0 



fSIIPP 1 1 -7 2 9 2 8 
34 



C3) 



X 9, 1 0-yy^^7>h7-fe>, 9-^Jb^U^ 

[0 08 5] ^i^ccse^r. ^^ii/^x 

SrSfefiU 8 0-1 5 0°C*C3 0-2 0 0#H"<-^ 
20 L/cf£, 0. 5 — 2. 0 umm^(D\yzy 

[008 6] *<D», XtfffiWMfc* 
*JMF-»*J»»L-C, 7 0-1 4 0°C-C3 0-2 0 0 

(#xhx^#y»r- : PEB) 
u ;xt»-er^*y*^S"e3i«*rsciicj:Dtf^c 

(T^cpr fc$g2 5 4 — 1 9 3 n m<Dis§£$W3fc, ^-^^ 
[008 7] 

[008 8] [fgtfeffl* tmm Po l ym. 1-7-c 

bFP + ^f PAG. l-3-Ci?ta^i^ 

^J<h, DRI. K 2r^^n^^ttl^J^^nt: , lx> 
^•J^-M/yf^x-f^tf-h (PGME 

40 *c<fcK:<fc^ bi/XFKSIl/t 

[0 0 8 9 ] f§6ft/cl/^X t*«*. ^»J3>^^- 

0°C~C9 O^ra^-^ U U^X HM£>J1<&£0 . 8 m 

[0 0 9 0 ] Cft£x*^^U~1f-X?**>^- (xn 
>ttS^ NSR-2005EX8A, NA-0. 5) £ 
ffll^S*^ X*3L it&K2 3T;t?IIB«fflK4 5K 
CDSiStT (JBS0I) X«*g«*3Ri»«5 n 1/m i n(D 

#hmt amm) 1 1 owq o#hk-*u 2. 

50 3 8°/ 0 ©fb7y^^7>^^Ab-FP + t/F©*S 



35 

nl/mi n<D2 3 9 CV<Dm%Mmt b %-C 

$>-?ft 0 sit. jfisi4{t^£^flofti,»u^* hmm 
mute ism^ai -4^7F-ro 

ff«^ffi:0. 3 5/im(D7>f>7>FX^X?:l : 

i^mm-r^mitm^&&m^c& (eop) tux, c 



(19) ^Pf^p i 1 -7 2 92 8 

36 

^ * - > jbse^ o fc Q 

[0 09 2] 
[ft2 4] 




Polym.1 

EOE : OH = 0.38 : 0.62 




Polym.2 

THP : OH = 0.32 : 0.68 




OJ Polym.3 

EOE : t - Boc : OH - 0.27 : 0.08 : 0.65 




0 



Polym.4 

THP : t — Boc : OH = 0.25 : 0.08 : OA 



OCOtBu OH 

6 



[0093] 



Ut2 5 ] 



(20) ftmW- 1 1 -72 92 8 

37 38 





O 
OH 



O./ OH 

h J 



Polym.5 

Crosslink : EOE : OH = 0.03 : 0.30 : 0.67 



io] [O 







Polym.6 

t - Boc : OH = 0.30 : 0.70 



iCOtBu OH 




O] [O 




Polym.7 

t - Bu : OH = 0.30 : 0.70 

OH 

[0 0 94] * * Ht2 6 ] 



(^^-(O^-S^CH, -(oySOf PAG.l 

(CHJaTO-^O^-S+CFaSOa 



PAG.2 



-<^>-SOaCS03-^)- PAG.3 
tBuOOCO-^)— |— ^^OCOOt&i DRL1 



DRI.2 



[009 5 ] 



[*1 ] 



1 1 -72 928 

40 



1 


k UBS 0331^ : fifittfc C¥tfc : M8S)] 


030 fi mzf 
45 96 FEB 




H8£*f 


n 




ws 


Mw 


Mw/Mn 


1 


Polym.1 
(80) 


10600 


1.09 


PAG.l 
(AS 


h y 

/i/r 5 v 

(0.1) 


PGMEA 
(210) / 
EL (90) 


fm 


2 


Polym.1 
(80) 


10500 


1.09 


PAG.l 
(4) 


(0.1) 


PGMEA 
(210) / 
EL (90) 


tm 


3 


Polym.t 
(80) 


10600 


1.09 


PAG.l 
(4) 


TMMEA 

(ai) 


PGMEA 
(210) / 
EL (90) 


9m 


4 




10600 


1.09 






PGMEA 
(210) / 
EL (90) 


9EJ& 


5 


Bolym.1 
(80) 


10500 


1.09 


PAG.l 
(4) 


TMEMEA 

(ai) 


PGMEA 
(210) S 
EL (90) 





(21) 

39 



TMMEA : h { (2 - J Y*U) 
TMEEA : b *) X {2- (2 - ^ h*^x x 



TMEMEA: hVX [2- { 
y h*zs) x^;U] T^> 
[0 0 9 6 ] 
[«2] 



(22) HIPP 1 1 -72 928 



41 42 







0J30 /i m 
4 A/ 


i 
















fill 




mm 








Mw 


Mw/Mn 








46 96 FEB 


6 


Bolym.2 
(80) 


10500 


1.09 


PAG.1 
(4) 


(0.1) 




PGMEA 
(300) 




7 


Polym.3 
(80) 


10500 


1.09 


PAG.1 

(4) 


tt 




PGMEA 
(300) 




8 


Polym.4 
(80) 


10500 


IS® 


PAG.1 

(4) 


/* 




PGMEA 
(300) 


mm 


9 


Polym.5 
(80) 


35000 


3-5 


*W 


M 








10 


Polym.l 
(80) 


10500 


1X19 


PAG.1 

(4) 


ft 


DRL1 
(16) 


PGMEA 
(300) 




11 


Polym.l 
(80) 


10500 


1.09 


PAG.1 

(4) 


ft 


DRL2 
(16) 


PGMEA 
(300) 


7E/I? 


12 


Polym.l 
(BO) 


10600 


1D9 


FAG.2 
(4) 


// 


- 


PGMEA 
(300) 




13 


Polym.l 
(fo) 


10500 


iua 


PAG.3 
(4) 


ft 


- 


PGMEA 
(300) 


mm 


14 


Polym.l 

(60) 
Poly m .6 

(&) 


10600 
10500 


1.09 
1J09 


PAG.1 
(4) 


ft 


- 


PGMEA 
(300) 


mm 




Polym 1 
(60)' 

Polym.7 
(20) 


10600 
10500 


1J09 
1D9 


PAG.1 
(4) 


H 




PGMEA 
(300) 




16 


Polym.5 

(60) 
Polym.3 

(20) 


35000 
10500 


3-5 
1.09 


PAG.1 
(4) 


ft 




PGMEA 
(300) 


TEJtf 


17 


Polym.l 
(80) 


10500 


1.09 


PAG.1 
(4) 


ft 




MMP 
(300) 


mm 


18 


Polym.l 
(80) 


10500 


1X9 


PAG.1 

(4) 


ft 




E3PA 
(300) 


mm 


19 


Polym.l 
(fo) 


10500 


im 


PAG.1 
(4) 


ft 




EL 
(300) 


mm 



PGMEA : ^otU>^'j3-;R/^f;l/X-f^ MMP: 3 - J b + fzfu 

T*fe^-h [0 0 9 7] 

EL :«JJ:t*-JU [*3] 
E I PA : xhtiz-fV^V-^ 



(23) 4#gg¥ 1 1 -7 2 92 8 

43 44 



1 




QJ3Q fi m 
7*v 7 7 
<i A/ 

46 96 FEB 












Mw 


Mw/Md 




20 


Polym.l 
(80) 


10500 


1D9 


PAG.1 
(4) 


A* 

(0.1) 


PGMEA 
(210) / 
EL (90) 


mm 


21 


Polym.l 
(80) 


10500 


1.09 


PAG.1 

(4) 


1 -Ttf- 15-*5 
(0.1) 


PGMEA 
(210) / 
EL (90) 




22 


Polym.l 
(80) 


10600 


1D9 


PAG.1 
(4) 


(0.1) 


PGMEA 
(210) / 
EL (90) 


im 


23 


Polym.l 
(SO) 


10600 


1.09 










24 


Polym.l 
(80) 


10500 


1J09 


PAG.1 

(4) 


(0.1) 


PGMEA 

(210) / 
EL (90) 




25 


Polym.l 
(80) 


10500 


1.09 


PAG.1 
(4) 


h T 5 K 
(0.1) 


PGMEA 
(210) / 
EL (BO) 




26 


Polym.l 
(80) 


10500 


1D9 


PAG.1 
(4) 


(0.1) 


PGMEA 
(210) / 
EL (90) 




27 


Polym.l 
(80) 


10500 


1J00 


PAG.1 

(4) 


(oT> 


PGMEA 
EL%(^ 





[0 09 8] * * [&4] 



it 

§ 


up* bmi og&rt : mm. mo. : saao] 


0.30 a« m 7* 
5 96 FEB 












Mw 


Mw/Mn 


l 


Polym.l 
(B0) 


10500 


1.09 


PAG.1 
(4) 


h y 1* 

(0.1) 


PGMEA 
(210) / 
EL (90) 




2 


Polym.l 
(80) 


10600 


1.09 


PAG.1 
(4) 


—JVT 5 V 
(0.1) 


PGMEA 
(210) / 
EL (90) 




3 


Polym.l 
(80) 


10600 


1.09 


PAG.1 
(4) 


TMMEA 

<ai) 


PGMEA 
(210) / 
EL (90) 




4 




10600 


1.09 


F W 




PGMEA 
(210) / 
EL (90) 




5 


POlym.1 
(80) 


10500 


1.09 


PAG.1 
(4) 


TMEMEA 

(ai) 


PGMEA 
(210) / 
EL (90) 


X* Afc#) 



[0099] 



[»5] 



(24) EfRPP 1 1 -7 2 9 2 8 



45 46 



it 

S 




U-OU 11 IE. J 

o 7 r -4 tV 
5 % FEB 






Jbfi 








Mw 


Mw/Mn 




6 


Polym.2 
(80) 


10500 


1X9 


PAG.l 
(4) 


A/T 3 V 
(0.1) 




PGMEA 
(300) 




7 


Folym.3 
(80) 


10500 


im 


PAG.l 
(4) 


rr 




PGMEA 
(300) 




8 


Polym>J 
(80) 


10500 


1X9 


PAG.l 
(4) 


ft 




PGMEA 
(300) 




9 




36000 


3J5 


PAG.l 
(4) 


ft 




PGMEA 
(300) 




10 


Polym.l 
(80) 


10500 


1X9 


PAG.l 
(4) 


rr 


DRL1 

(16) 


PGMEA 
(300) 




11 


Polym.l 
(80) 


10500 


1X9 


PAG.l 
(4) 


ft 


DRL2 
(16) 


PGMEA 
(300) 




12 


Polym.l 
(80) 


10500 


1X9 


PAG.2 
(4) 


ft 


- 


PGMEA 
(300) 


-\ _, *^ 


13 


Polym.l 
(80) 


10500 


1X9 


PAG.3 
(4) 


ft 


- 


PGMEA 
(300) 




1 A 


Polym.l 

(60) 
PolymjB 

(30) 


1UOUU 

10500 


i no 

1J09 


PAG.l 
(4) 


f/ 


— 


PGMEA 
(300) 




15 


Polym.l 

(60) 
Polym.7 

(20) 


10500 
10500 


1X9 
1X9 


PAG.l 
(4) 


tt 




PGMEA 
(300) 




16 


Polym.5 

(60) 
Polym.3 

(20) 


35000 
10500 


3-5 
1X9 


PAG.l 
(4) 


ft 




PGMEA 
(300) 




17 


Polym.l 
(&» 


10500 


1X9 


PAG.l 
(4) 


ft 




MMP 
(300) 




18 


Polym.l 
(80) 


10500 


1X9 


PAG.l 
(4) 


ft 




EIPA 
(300) 




19 


Polym.l 
(80) 


10500 


1X9 


PAG.l 
(4) 


tt 




EL 
(300) 





[0100] 



(25) «H¥ 1 1 -72 928 



47 48 



it 

1 


us?a Mgj£ [^rt : tB&ft ($& : 


CK30 /i m ~j 
596 FEB 












Mw 


Mw/Ma 


20 


Polym.l 
(80) 


10500 


1JD9 


PAG.l 


—to 

(ai> 


PGMEA 

(210) / 
EL (90) 




21 


Polym.l 
(80) 


10500 


1.09 


PAG.l 


l-T-9*- 15-* 

«u> 


PGMEA 

C210) / 
EL (90) 




22 


Polym.l 
(80) 


10500 


1.09 


PAG.l 

(A\ 




PGMEA 
(210) / 
EL (90) 




23 


Polym.l 
(80) 


10500 


1J09 




(0.1) 


Sfof/ 

EL (90) 


ft** 


24 


Polym.l 
(80) 


10500 


1.09 


PAG.l 

( A\ 




PGMEA 

(210) / 
EL (90) 




25 


Polym.l 
(80) 


10500 


1.09 


PAG.l 
(4) 


(0.1) 


PGMEA 

C210) / 
EL (90) 




26 


Polym.l 

(fib) 


10500 


1.09 


PAG.l 
(4) 


(0.1) 


PGMEA 

(210) / 
EL (90) 




27 


Polym.l 
(80) 


10500 


1J09 


PAG.l 
(4) 


(Oil) 


PGMEA 

EL%6)^ 




28 


Polym.l 
(80) 


10500 


1X19 


PAG.l 
(4) 




PGMEA 
(210) / 
EL (90) 





[0 10 1] ^•$->*^Lrf#5Ci^-c#^ <> 



"'SPA, 



